INTRODUCTION
Micro-and macrovascular pathology is a common feature in a number of common rheumatic diseases. Reliable diagnostic tools should be used in order to guide physicians in the differential diagnosis and administration of well-timed treatment that would improve prognosis, slow up or prevent future damage or provide full recovery in cases of medical emergency.
AIM
The present review discusses the instrumental methods for vascular assessment. Two case reports are presented to illustrate the possibilities of the imaging modalities in clinical context.
RESULTS

RAYNAUD'S PHENOMENON
Raynaud's phenomenon (RP) is among the most common symptom in systemic autoimmune diseases. It manifests as reversible vasospasm of the small peripheral arteries and arterioles at cold exposure or emotional stress. It presents in three or two phases e. g., ischaemia, asphyxia and reactive hyperemia with skin discolouration from pallor to cyanosis and redness with clearly visible demarcation line. It affects acral body parts such as fi ngers, toes, nose, ears, lips. RP could be idiopathic or primary, when there is no underlying cause for its development and the clinical course is benign without development of trophic changes because of the lack of endothelial REVIEW damage. Secondary RP is observed in a number of connective tissue diseases and includes a broad differential diagnosis including drug-induced RP and paraneoplastic conditions. The profound endothelial damage may lead to appearance of digital ulcers in a proportion of cases with secondary RP. [1] [2] [3] [4] It should be also differentiated from other peripheral vascular syndromes such as embolism, thrombosis, etc., some of which lead to clinical manifestation of the blue toe syndrome. A number of laboratory and instrumental methods are essential for the differential diagnosis. Interpretation of the fi ndings is in the concrete clinical context.
RP is diagnosed clinically. The diagnosis is based on the direct observation of 2 among the 3 possible phases of the condition. To be diagnosed with RP, a patient should have a history of sensitivity to the cold and episodic pallor, cyanosis or redness of the distal portions of the digits after exposure to cold. Photographs of the hands may be obtained during an attack and used to confi rm the history. In routine clinical practice it is not necessary to perform a cold provocation test to make a defi nitive diagnosis of RP. 5 BLUE TOE SYNDROME The term 'blue toe syndrome' describes the development of blue or violaceous discoloration of one or more toes in the absence of obvious trauma, serious cold-induced injury, or disorders producing generalized cyanosis. The condition may develop in cases of micro-, macrovascular pathology, impaired venous outfl ow and hyperviscosity syndromes. Three major categories are recognized: 1. disorders with decreased arterial fl ow -arterial obstruction due to:
• embolism (atheroemboli due to spontaneous plaque haemorrhage or induced by different provoking factors, cardiac or aortic tumor, infective endocarditis); • thrombosis (antiphospholipid syndrome, malignancy (paraneoplastic acral vascular syndrome, disseminated intravascular coagulation, warfarin skin necrosis); • vasoconstrictive disorders (acrocyanosis, chilblains, drug induced vasoconstriction, infectious and non-infectious vessel infl ammation; 2. impaired venous outfl ow (venous thrombosis); 3. abnormal circulating blood (paraproteinemia with hyperviscosity, myeloproliferative disorders, cryofi brinogenemia, cryoglobulinemia).
Prevalence of atheroembolism is increased due to the higher use of different vascular interventions such as vascular surgery or invasive percutaneous procedures i.e., angiography and angioplasty. In addition, anticoagulant therapy could also induce this iatrogenic complications. 6 A number of instrumental techniques are used to assess microcirculation in patients with symptoms of RP in order to prove the presence of vascular pathological changes and to differentiate the primary from secondary forms of the disease that is crucial for the therapeutic approach such as nailfold capillaroscopy, laser Doppler fl owmetry, laser Doppler imaging, thermography at rest and in combination with cold provocation. Colour Doppler and angiography are additional instrumental techniques that visualize larger vessels and facilitate the differential diagnosis in more complex cases of peripheral vascular ischaemic pathology.
Nailfold capillaroscopy is the only method for morphological assessment of nutritive capillaries. Laser Doppler and thermography assess cutaneous blood vessel function. 7 
RAYNAUD'S PHENOMENON IN RHEUMATIC DISEASES
RP is a characteristic feature in a number of rheumatic diseases with substantially high frequency in systemic sclerosis (SSc) -approximately 90-95% (Table 1) . 8, 9 RP in SSc is a clinical manifestation of vasospasm of the peripheral digital arteries and arterioles as well as of permanent structural endothelial damage of the microcirculation that is associated with the high rate of development of digital ulcers in these patients in over half of the cases. 10 In 100 SSc patients, La Montagna et al. (2002) found that symptoms of RP of the feet are present in 90% of the cases vs 100% frequency of RP at the hands. In 43% of the cases from this group, RP of the feet was presented at initial evaluation, while 47% developed it in the course of the follow-up. In contrast, RP of the hands was registered in 100% of patients at the initial evaluation. The onset of clinically evident involvement of the feet was found to occur later in limited SSc than in the diffuse form of the disease. Lower rate of necrotizing RP was found in the feet of patients with SSc as compared with the hands. 11 Among other common rheumatic diseases, the prevalence of RP in systemic lupus erythematosus varies between 10 and 45% and it usually indicates a more benign course without tissue necrosis. 8, 12 RP occurs in over 75-96% of patients with mixed connective tissue disease (MCTD) that is characterized with a specifi c immunologic markeranti-U1-RNP antibody. Due to its high frequency, RP is included in the currently used classifi cation criteria for MCTD (the criteria of Allargon -Segovia and Villareal, Kasukawa et al., Sharp, Kahn). Development of trophic changes of the fi ngers is a frequent complication in these patients. 12, 13 In undifferentiated connective tissue disease (UCTD) patients, features of systemic rheumatic disease are present, but there is not a full set of characteristics of a well-defi ned rheumatic disorder. RP is a frequent symptom that may be observed in about 80% of the cases. During a longer period of follow-up, a part of these patients (1/4 to 1/3) develop a distinct rheumatic entity, the most frequent being SSc, SLE, rheumatoid arthritis (RA), Sjögren syndrome, but the majority of patients remain in a clinically and laboratory stable condition in the scope of the term UCTD. In some of these patients (1/4 to 1/3), Nagy et al. found a scleroderma-like capillaroscopic pattern in 13.8% of 65 patients with "UCTD". 14 In our own study of 31 UCTD patients, we have found a frequency of RP 78%, and in 38% of cases a scleroderma-like pattern at capillaroscopic examination was observed. 15, 16 The prevalence of RP in RA is not well-defi ned. Some authors consider that such an association is quite rare 9 , while other authors include RA among the rheumatic diseases associated with RP 8, 17 . Grassi et al. (1994, Italy) found a low incidence of RP in RA -4.6%, (19/411). The higher prevalence of RP in men with RA (7.5%) than in women (3.2%) was interesting. In comparison, in a cohort of 919 patients with osteoarthritis, a global tendency of a female predominance of RP was observed. The higher prevalence of RP in men with RA was explained by the authors with a stronger association of RA with secondary vasculitis in men. 18 These results are in agreement with the fi ndings of Carrol et al. (1981, North Australia) , who found a manifestation of RP in 2.7% of 141 patients with RA. 19 In а French population of RA patients, Saraux et al. found а higher prevalence of RP in RA (17.2%, 54/322). 20 
NAILFOLD CAPILLAROSCOPY
The main indication for nailfold capillaroscopic examination in rheumatology is presence of RP. The method is of crucial value for the differential diagnosis of primary and secondary RP in rheumatic diseases. The capillaroscopic pattern in healthy subjects remains unchanged for prolonged periods of time. The normal capillaroscopic pattern is characterized with hair-pin shaped capillary loops with regular distribution and parallel orientation. In each dermal papilla there are one to three capillary loops (Fig. 1) . 15, 21 Capillaroscopic examination reveals specific changes in SSc -the so-called scleroderma type capillaroscopic pattern, which is a reference pattern in rheumatology. It was described for the fi rst time by Maricq et al. (1980) 22 and is characterized by dilated, giant capillaries, haemorrhages, avascular areas, and neoangiogenic capillaries. It is observed in the majority of SSc patients analogous to the high frequency of RP (in more than 90%). 15, 21 Cutolo et al. (2000) recognized three phases of capillaroscopic changes in SSc: 1. an "early" phase, which is characterized with few dilated and/or giant capillaries and few haemorrhages. Avascular areas do not exist and the capillary distribution is preserved. 2. In the "active" phase, numerous giant capillaries and haemorrhages, a moderate capillary loss and derangement are present. In addition, pericapillary oedema could be found. 3. In the "late" phase, there is severe loss of capillaries and capillary derangement as well as evidence of neoangiogenesis with bushy and ramifi ed capillaries. 23 The capillaroscopic changes develop in the early stages of SSc even before the establishment of the defi nite diagnosis. To improve the early diagnosis of SSc, Le Roy and Medsger proposed patients with RP and abnormal nailfold capillaroscopic changes or positive specifi c for SSc autoantibodies to be diagnosed as pre-scleroderma or limited SSc even in the absence of other manifestations of the disease (Le Roy and Medsger, 2001). 24 More recently, the capillaroscopic changes are defi ned as diagnostic for SSc according to the new classifi cation criteria of European League Against Rheumatism (EULAR) and American College of Rheumatology (ACR) (2013) in order to improve the possibilities for early and very early diagnosis of the disease. According to the new EULAR/ACR classifi cation criteria for SSc, defi nitive diagnosis is established if the patient's total score is ≥ 9, and capillaroscopic changes are scored with 2 points.
Presence of RP is scored with 3 points and positive SSc-related autoantibodies (anti-centromere, antiScl-70 and anti-RNA polymerase III) with 3 points (maximum score 3 for the whole section). 25, 26 The normal capillaroscopic pattern is a diagnostic criterion for primary RP (Le Roy and Medsger, 1992) . For the diagnosis of primary RP, the lack of the following criteria (Le Roy and Medsger) is required: а) digital ulcerations and gangrenes; b) elevated erythrocyte sedimentation rate; c) positive test for antinuclear autoantibodies (ANA) with a high titer; d) abnormal capillaroscopic pattern. 17 Capillaroscopic pattern in primary RP is not specifi c and the demonstrated capillaries are normal in number and size. The mean capillary diameter, capillary density and capillary morphology do not differ signifi cantly from those of healthy subjects. The capillary diameter can be slightly enlarged, but it does not have a diagnostic value. 27 In primary RP patients, Bukhari et al. 28 and Anderson et al. 29 found enlarged capillary loops when compared with healthy subjects, which suggests minimal microvascular abnormalities. In an own study, nonsignifi cant dilation of capillary loops was detected by the software for quantitative assessment in patients with primary RP. 15 The appearance of an abnormal nailfold capillary pattern is the best predictor of transition of primary RP into secondary RP in connective tissue disease with positive predictive value of 47% vs 30% positive predictive value of antinuclear antibodies. 30 Maricq et al. found components of the scleroderma type capillaroscopic pattern in a group of diseases from the scope of scleroderma-spectrum disorders such as mixed-connective tissue disease, undifferentiated connective tissue disease, overlap syndromes, dermatomyositis -the so-called scleroderma-like capillaroscopic pattern. 22, 31 Scleroderma-like capillaroscopic pattern is found in about 50-65% of MCTD patients, which is signifi cantly lower compared with the frequency of microvascular changes in SSc. 32 Scleroderma-like capillaroscopic pattern in SLE was reported to vary between 2 and 9% 14, 22, 33, 34 and slightly higher as reported by Furtado -15% 35 . An association between presence of sclerodermalike capillaroscopic pattern and anti-U1-RNP antibodies has been observed. This stimulated the hypothesis that it could be manifestation of an overlap syndrome with SSc. In an own study, scleroderma-like pattern was observed in 13.3% of the examined 30 patients with SLE (4/30). In all the patients with scleroderma-like capillaroscopic fi nding, high immunologic activity was found, but signs for overlap with other connective tissue disease were not present. In two out of four patients with such capillaroscopic fi ndings a vasculitis of peripheral vessels was evident. Anti-RNP antibody was positive in all but one patient with secondary RP without vasculitis of peripheral vessels. 15, 16 In conclusion, scleroderma-like capillaroscopic pattern may be observed in patients with SLE with active vasculitis of peripheral vessels as well as in cases with secondary RP, in the presence of high immunologic activity without evidence of overlap with SSc or other connective tissue disease.
Nagy et al. did not fi nd scleroderma-like capillaroscopic pattern in 14 patients with RA. 14 In a previous study that included 62 RA with and without RP, a scleroderma-like pattern was observed in 14.5% (9/62), (2 males and 7 females). In one of these cases, an overlap of RA with SLE, secondary RP and secondary vasculitis was found. In the rest, 8/9 patients, no overlap with other connective tissue disease was evident. In all RA patients with scleroderma-like capillaroscopic pattern (9/9), a secondary RP was present, and in 2/9 -a secondary vasculitis. This suggests that scleroderma-like capillaroscopic pattern may be observed in RA patients with secondary RP and cases associated with vasculitis of peripheral vessels although with low frequency and its presence is not obligatorily associated with overlap syndromes. Similar fi ndings have not been reported by other researchers in the current rheumatologic literature. 15, 36 In cases of paraneoplastic scleroderma-like condition with RP associated with pulmonary cancer and 2 patients with paraneoplastic DM and RP in the context of pulmonary and thyroid cancer respectively, we were the fi rst to report the absence of differences between capillaroscopic changes in paraneoplastic rheumatic conditions and the respective idiopathic rheumatic diseases. 15, 37 The development of pathologic capillaroscopic changes requires time, which should be considered for the intervals of follow-up in these patients, that is about 6 months or shorter if clinical deterioration occurs. 15 SKIN THERMOMETRY AND THERMOGRAPHY Finger skin temperature is considered a useful physiological parameter to evaluate the response of the digital vessels to cold challenge. The use of skin thermometry to assess peripheral vessels and their reactivity is based on the assumption that fi nger skin temperature depends on the rate of blood fl ow through the digit that is valid only under standardized laboratory conditions. Limitation of the fi nger skin thermometry is its dependence not only on the digital blood fl ow but also on environmental factors such as room temperature, air velocity, and humidity. 38 Contrary to the skin thermometry that measures temperature at a single point, the infrared thermography is a method that provides a colour image of the surface temperature using a thermal camera. It is suggested that the skin temperature is representative of the underlying blood fl ow that involves both muscle and skin perfusion. 7 In the diagnostic workup of RP patients, thermography is mainly used for dynamic testing of patients' response to cold challenge. The assessed parameters are basal temperature prior to cold provocation, temperature immediate after the cold challenge, the maximum temperature recovery rate, the time between the end of the cold challenge to the onset of rewarming, recovery index (the ratio between temperature increase and initial temperature decrease x 100%). 39 A distal-dorsal difference of >1°C between the fi ngertips and the dorsum of the hand, (fi ngers cooler) in any fi nger evaluated via thermography was found to inherit a positive predictive value of 70%, and a negative predictive value of 82%, in identifying the patient with RP secondary to SSc thus aiding the prediction of SSc in patients with RP. 40 THERMOGRAPHY AND COLD PROVOCATION TEST O'Reilly D. et al. (1992) compared the cold challenge responses in 16 patients with primary RP, 20 patients with SSc and secondary RP and 21 healthy subjects via quantitative computed thermography that provides temperature recovery curves. The assessed parameters were as follows: basal temperature prior to cold provocation (Т pre °C), temperature immediate after the cold challenge (Т 0°C ). In addition, the maximum temperature recovery rate (G max -°C/ minute) and the time at which this occurred (Т lag ) were measured that represented the lag phase from cold provocation until the rewarming began. At 1, 5, 10, and 15 minutes after cold challenge, an index of percentage recovery was calculated and the maximum observed recovery index was assessed (%) that is the ratio between temperature increase and initial temperature decrease x 100%. The basal temperature (T pre °C) and the temperature immediate cold challenge (T 0 ºC) were found to be signifi cantly lower in both patients with primary RP and secondary RP in SSc in comparison with healthy subjects without signifi cant difference between the groups of primary and secondary RP for both parameters. In healthy controls, there was a short lag phase followed by a rapid to above basal levels, which was proved by the signifi cant differences in T lag , G max and the recovery index with the other two groups. In patients with primary RP, there was a longer lag phase with slower and incomplete recovery. In patients with SSc and secondary RP, there was a prolonged period without signifi cant temperature recovery by 15 minutes after the cold challenge. Although the dynamic parameters (G max , recovery index) were more powerful discriminants between primary and secondary RP as compared with T pre and T 0 , the difference did not reach statistical signifi cance.
In conclusion, the quantitative thermography and the analysis of rewarming curves measures the response of RP patients to cold challenge that is characterized with slower temperature recovery after a longer delay. 39 However, thermography is not currently an established technique for differential diagnosis of primary and secondary RP due to lack of signifi cant discriminative values.
LASER DOPPLER FLOWMETRY AND LASER DOPPLER IMAGING
Laser Doppler fl owmetry is a non-invasive method for assessment of cutaneous microcirculatory fl ow using laser light. The technique depends on the Doppler broadening of laser light scattered by moving particles and gives information about moving particle density and fl ux. Flux is the parameter used to express blood fl ow and the average velocity is calculated by dividing fl ux to density. Helium-neon lasers with small probes are most commonly used with a wavelength of 632.8 nm (red light). The depth of penetration of skin by the laser beam depends on the equipment and is usually about 1 mm with surface area about 1 mm 2 , resulting in a theoretical total measured tissue volume of 1 mm 3 . The method includes assessment of blood fl ow of both the superfi cial nutritional capillaries and the deeper thermoregulatory vessels. The tissue penetration of green light with wavelength 543.5 nm is about 60% of that of red light with over 20% greater absorption. Using laser Doppler fl owmetry at the two wavelengths could provide separate evaluation of the deeper lying thermoregulatory component of blood fl ow and the more superfi cial nutritional component of the blood fl ow. 7, [41] [42] [43] [44] A signifi cant disadvantage of the technique is the large site-to-site signal variation. Even a minor change in position or orientation of the probe can lead to signifi cant variation in the estimation of blood fl ow. Thus, two signals from two different adjacent sites vary making the technique poorly reproducible, even when protocols incorporate dynamic testing. The direct contact of the probe with the skin causing mild compression might itself infl uence blood fl ow. 7 Laser Doppler imaging is a new instrumental technique that measures fl ux over a greater area not in a single point via scanning laser Doppler equipment. It offers the advantage of not requiring direct contact between a probe and the skin. Laser Doppler images represent a pictorial fl ux map. Laser Doppler imaging equipment is currently mainly a research tool that is available in few specialized centres.
Laser Doppler investigation could be applied together with administration of drugs that mediate evaluation of endothelium-dependent and endothelium-independent vasodilation. A lot of research has focused on the early detection of endothelial dysfunction in humans that is characterized with reduction of the bioavailability of several active vasodilators e.g., nitric oxide with a concurrent increase in bioavailability of endothelium-derived contracting factors such as endothelin-1, causing an overall reduction in endothelium-dependent vasodilation.
Measurement of the cutaneous perfusion by laser Doppler fl owmetry accompanied by iontophoresis of acetylcholine and sodium nitroprusside as a measure of endothelial function is a noninvasive test for assessment of endothelial function. Iontophoresis is the introduction of ions of soluble salts into the tissues of the body by means of a direct electrical current.
Endothelial-dependent vasodilation is induced after administration via iontophoresis of acetylcholine (methacholine, bradykinin, and substance P could also be used). Acetylcholine is a standard substance that mediates vasodilatation via endothelial-dependent production of NO and/or prostanoids with a possible accessory role played by endothelium-derived hyperpolarizing factor. Endothelial-independent vasodilation is induced after administration of sodium nitroprusside that is a donor of NO and reacts with tissue sulfhydryl groups under physiologic conditions to produce NO directly and thereby stimulate smooth muscle cells relaxation acting equally on all arterial and venous vessels. Compromised vasodilation after stimulation with acetylcholine with preserved response to sodium nitroprusside is an indicator for endothelial dysfunction. 45 Impaired microvascular response measured by laser Doppler iontophoresis has been demonstrated in essential hypertension, diabetes, systemic sclerosis. [46] [47] [48] FINGER SYSTOLIC BLOOD PRESSURE The Nielsen test to diagnose RP (introduced by Nielsen, 1977) represents a measurement of fi nger systolic blood pressure (FSBP) after cold provocation. Local cold provocation test may be performed (cooling the hands for 5 minutes at 15, 10 and 6°C) as well as combined local plus whole body cooling. FSBP is measured with an infl atable plastic cuff of the proximal phalanx of the thumb or at the middle phalanx of the fi ngers from 2 nd to 5 th . The examination provides information about digital arteries. In healthy individuals, at standard temperature, the FSBP is identical with the blood pressure measured at the brachial artery. The diurnal and between-day variations are between 5 and 10% in healthy people, which makes the method highly reproducible. Measurement of FSBP after cold provocation leads to drop of FSBP only in RP due to increased blood vessel tone that refl ects the cold-induced vasospasm. In healthy individuals, the strongest decrease of FSBP after 5-minutes cold provocation test during the next 15 minutes of evaluation is 68% from the initial values. An RP attack was verifi ed as a zero blood FSBP. However, obtaining a zero FSBP in laboratory conditions has been found diffi cult to achieve. The gap of FSBP% between 68% of the starting values and zero was accepted to detect an abnormal reaction in patients with anamnestic RP but no provoked RP attack, subjects with exaggerated subclinical cold reaction but without anamnestic RP, and subjects with a false-positive test. Falsenegative results have been observed in some cases of milder forms of RP. 49 PLETHYSMOGRAPH Y Most types of plethysmography rely on volume change. It may be performed with venous occlusion placing a blood pressure cuff around the proximal phalanx of the fi nger and infl ated above venous pressure but below arterial pressure. This leads to increased fi nger volume because the venous return is blocked, and the degree of the fi nger swelling immediately after occlusion refl ects the blood fl ow into the fi nger.
Maricq et al. found different values of the mean blood fl ow measured by venous occlusion plethysmography in patients with primary RP, "cold sensitive" subjects, patients with SSc spectrum disorders and controls, but the difference was not statistically signifi cant. 50 Plethysmography (without occlusion) can be used to detect presence or absence of arterial blood fl ow. A strain gauge placed around the distal phalanx measures the pulsatile changes in volume that indicates patent vessels and can be used detect digital systolic opening pressure. 7 DOPPLER ULTRASOUND High resolution ultrasound scanners allow detection of arterial pulses, and therefore artery patency and is indicated in cases of suspicion of structural digital artery disease. Visualisation and measurement of digital arteries diameter and of arterial blood velocity could facilitate the quantifying of structural artery disease, and vasospasm. In patients with RP, dynamic testing is studied in evaluation of vasospasm but it remains mainly a research tool. 7 Naidu et al. also reported that the degree of reduction in digital artery diameter after a standard cold challenge could differentiate between patients with RP and controls, although the technique did not discriminate between primary and secondary RP. 7, 51 ANGIOGRAPHY Conventional angiography and magnetic resonance angiography (MRA) of the peripheral arteries could provide information about vascular anatomy prior to surgery, for diagnosing of pathology of peripheral blood vessels e.g., emboli, thrombosis, vasculitides. 52 The fi ndings from angiography in patients with primary and secondary RP are not pathognomonic in most of the cases. Angiography is indicated in patients with clinical signs of critical ischemia, unilateral limb involvement for diagnosing emboli, thrombosis, atheromatous plaque, some forms of vasculitides.
MRA has been used with and without intravenous injection of contrast media -gadolinium as a safe, reliable, and accurate technique for evaluation of vascular pathology of the hand. MRA allows accurate evaluation of arterioles and is also well suited for evaluating the extent of venous lesions. 53 The following vascular lesions were found at MRA in 38 SSc patients by Allanore et al. (2007): proper digital artery that did not reach the fi rst phalanx, thin arteries, one or more avascular areas, abnormal or missing venous return. Of note, patients with SSc who had ≥4 proper digital arteries that did not reach the fi rst phalanx more frequently had digital ulcers. The study demonstrates the presence of substantial vascular involvement in SSc that involve both arterial and venous vessels of small caliber as well as the microcirculation. 53 
WHICH INSTRUMENTAL METHOD TO CHOOSE?
The instrumental methods for vascular assessments provide the following information:
• nailfold capillaroscopy -the only method for morphological assessment of nutritive capillaries in the nailfold area;
• laser-Doppler flowmetry and laser-Doppler imaging are methods for functional assessment of microcirculation;
• measurement of fi nger systolic blood pressure and Doppler ultrasound -methods for assessment of peripheral arteries including digital arteries;
• conventional angiography and magnetic resonance angiography -a method that could be used for evaluation of peripheral arteries including digital arteries;
• thermography and plethysmography -refl ect both blood fl ow in peripheral arteries and microcirculation.
Doppler ultrasound is a standard technique for assessment of the structural arterial pathology in patients with connective tissue disease. The nailfold capillaroscopy is also already available in the majority of centres of rheumatology specialized in diagnosis and differential diagnosis of peripheral ischaemic syndromes. Moreover, the abnormal capillaroscopic pattern in SSc is validated as diagnostic criterion of the disease, while the absence of signs of microangiopathy is crucial for the diagnosis of the idiopathic primary RP. The other imaging techniques are available only in a limited number of centres that possess sophisticated equipment used mainly in research projects.
It should be considered that some of the instrumental techniques provide opportunity for functional vascular assessment and most involve dynamic testing. Many of these require further validation to assess their sensitivity and specifi city in differentiation of primary and secondary forms of RP in rheumatic diseases. In addition, apart from the exact used protocol and equipment, functional assessment is infl uenced also by patient's degree of sympathetic tone during examination, the stage of the menstrual cycle in women, patient's age and gender. In addition, the lack of standardization of the testing conditions e.g., room temperature, duration of acclimatization as well as the severity and duration of the dynamic cold challenge does not permit comparison of the results from the different studies. 7 Two case reports are presented to better demonstrate the opportunities of some of the instrumental techniques in differential diagnosis of peripheral ischaemic syndromes.
CASE REPORT 1
A 
CONCLUSIONS
In cases of abrupt onset of peripheral ischaemia (hours, days, weeks), signs of critical ischemia, in cases of unilateral or lower limb involvement -dynamic physical examination should be performed, Doppler ultrasound of peripheral vessels and angiography are indicated. Most common causes for such clinical picture are as follows:
• antiphospholipid syndrome; • hyperviscosity syndrome -myeloproliferative syndromes, cryoglobulinemia, cryofi brinogenemia; • mimickers of vasculitides (peripheral atherosclerosis, atherosclerosis with cholesterol emboli -after coronarography, during anticoagulation therapy), emboli from cardiac or aortic origin (for example in infective endocarditis), neoplasms.
Nailfold capillaroscopy is the only method for morphological assessment of nutritive capillaries in the nailfold area. Its main role is to provide differential diagnosis between primary and secondary RP. In rheumatology, capillaroscopic changes are diagnostic for SSc. The appearance of abnormal capillaroscopic pattern for development of connective tissue disease possesses high predictive value of 47% that is higher than antinuclear antibodies. The development of pathologic capillaroscopic changes requires time, which should be considered for the intervals of follow-up in these patients that is about 6 months. Nailfold capillaroscopy is indicated in all patients with symptoms of RP. If signs of microangiopathy are absent, the patients should undergo regular clinical, capillaroscopic, laboratory and immunological follow-up at a 6-month interval or in case of clinical deterioration.
